SUMMARY Duodenoscopic sphincterotomy is an established method for dealing with common bile duct stones and papillary stenosis. Occasionally even an experienced operator is unable to carry out a sphincterotomy, for instance in the presence of large peri-papillary diverticula or Billroth II gastrectomy. Most of these patients will be offered surgery -a few will refuse or be unfit for operation. One further therapeutic option is a combined approach involving a radiologist and endoscopist, in which percutaneous transhepatic insertion of a guide wire through the papilla, with or without balloon dilatation, is used to facilitate insertion of the sphincterotome by the endoscopist. This has been done successfully in 10 of 11 patients attempted, without significant complication. (Figure) 
The last decade has seen substantial developments in non-operative techniques for management of benign and malignant biliary tract obstruction. Both percutaneous' and duodenoscopic2 approaches have proved popular. Endoscopic sphincterotomy has become the treatment of choice for common duct stones, particularly in elderly and frail patients.3 There is, however, a failure rate of 5-10% even for experienced teams. Large stones may be difficult to extract after sphincterotomy, and new techniquesfor example, dissolution, crushing -are being evolved to reduce this problem. Failure may also arise from difficulties in placing the sphincterotome correctly, particularly when access to the papilla is restricted -for example, by large peripapillary diverticula or Billroth II partial gastrectomy. Many of these difficulties can be overcome with experience, but we have developed an alternative method of percutaneous transhepatic assistance which has proved useful in such cases. Figure) 
Methods (

PATIENTS
The combined technique is only used after failure of standard endoscopic sphincterotomy by an experi-enced operator. Therapeutic options are reviewed with the patient and an appropriate specialist surgeon before proceeding. Coagulation status is checked and corrected where necessary. Patients are normally given prophylactic antibiotics. The procedure is usually done under general anaesthetic, as it may take up to one and a half hours to complete, particularly when difficulty is experienced in puncturing undilated intrahepatic ducts, and as transhepatic manipulation or balloon dilatation may be painful. The patient is placed in the supine position, and percutaneous transhepatic cholangiography (PTC) is carried out in the standard manner with a sheathed needle. The needle is then replaced with a guide wire, and a catheter and the guide wire are passed down the biliary tree and through the papilla under fluoroscopic control. The catheter is then removed. In a few patients in whom failure to cannulate the papilla was considered to be the result only of an awkwardly orientated papilla, the presence of the guide wire alone may permit immediate duodenoscopic cannulation with the sphincterotome. If this fails, or in patients believed to have a degree of stenosis of the papilla, we have also used percutaneous balloon dilatation of the papilla. A five or seven French gauge angioplasty-type balloon catheter is passed over the indwelling guide wire through the papilla and into the duodenum. The patient is then turned via the left lateral to the1 2
Figure Illustration ofcombined technique using balloon dilatation, (in patient with papillary orifice within diverticulum).
(1) stone in bile duct, (2) guide wire inserted percutaneously-and transhepatically, past the stone and through the papilla into the duodenum, (3) angioplasty balloon catheterpassed over wire and balloon dilatation ofpapilla performed, (4) duodenoscope inserted and endoscopic sphincterotomy performed, (5) (Table) . Standard sphincterotomy had failed because of complex diverticula in six patients. One patient had undergone previous Billroth II gastrectomy, and no reason for failure was evident in the remaining four patients who were suspected of suffering from papillary stenosis. The reasons for not proceeding to operation (after surgical consultation) were as follows: three were elderly and frail, one was extremely obese, and three other elderly patients had severe ischaemic heart disease. One of the latter patients had previously undergone unsuccessful operative attempt to clear the bile duct of stones. Two other elderly patients were also referred for endoscopic management of their choledocholithiasis after failure of surgery. One patient with a history of mental illness had refused surgery. The last patient was a 50 year old woman with postcholecystectomy pain and a raised alkaline phosphatase. Retrograde cholangiography had failed on three occasions and a diagnostic percutaneous transhepatic cholangiogram was planned. As it was agreed that a sphincterotomy would be the treatment of choice whether or not a bile duct stone was demonstrated, it was decided in advance to continue with the combined approach at the time of percutaneous transhepatic cholangiography.
Results
The combined technique succeeded in all seven Assistance for sphincterotomy 
